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A MODIFIED BINDER. POLYMER FOR COATING COMPOSITIONS 



This mventionjrelates 



to a modified film-forming binder polymer for 
coating compositions containing the modified 



a coating composition and tc 
polymer. The modified polymer is especially useful in architectural coating 
compositions such, as paints, varnishes or woodstains which can be applied 
by brush, roller or pad at anbient temperatures of say 0 to 30°C to surfaces 
associated with buildings, firnitute or fittings found in or around buildings. 
For brevity, all such architectural coating compositions will be referred to 
as faints". 

All aqueous architectural paints contain film-forming binder polymer. 
As a coating of liqjiid paint dries on a surface, this film-forming binder 

polymer serves to form a film (i.ie. a dried coat) of paint which "bonds to the 

i 

surface and also binjds together all the non-volatile components of the paint 

i 

including particularly any o pacifiers, pigments and extenders present 



15 



A wide variety of conventional film-forming binder polymers are 
available, but those most commonly used in aqueous architectural paints are 
of three broad typjes obtained from mono-efhylenically unsaturated 
monomers and known colloquially as the "acrylics", the 'Vinyls" and the 

j. : 

"styrenics". The "acrylics" are usually copolymers of at least two alkyl 

I 

esters of one or moreimono-emylemcally unsaturated carboxylic acids (e.g. 

l' 

methyl methacrylate-butyl acjrylate copolymer) whilst the 'Vinyls'* usually 
comprise copolymerjl of a mLno-vinyl ester of a saturated carboxylic acid 
and at least one of kther an acrylic monomer or a different mono-vinyl 



10 ester. The "styrenics" are 



c 

i 

■ i 



copolymers containing styrene (or a similar 

mono-vinyl aromatic monomer) together with a copolymerisable monomer 

| I 

which is usually an Acrylic, i 

• i 

Such fjlm-forjrring binder polymers may be produced as solution 

I 

copolymers or dispersion copolymers in a carrier liquid. Solution 

copolymers are sulDstantiaily dissolved in the carrier liquid whereas 

'! j 

dispersion copolymers are produced as discrete particles in the carrier 

or aqueous dispersions of particles require 
stabilisers, sometknjfe referred to as emulsifiers or surfactants, to prevent the 
particles from floc<^lating jand forming a sediment, thereby improving the 

of the dispersion. The carrier liquid may be 



liquid. The solventborne 



20 storage and shear- 




organic solvent or i n aquecus medium. Typically the carrier liquid used to 



ility 
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copolymer concerned^ 



make a solution copolymer is a liquid which is a good solvent for the 

1 



10 



15 



such that the copolymer is substantially dissolved in 

i 

it. Where the carrier liquid is aqueous, at least 50% by weight of the liquid 
is water with the rejoaainder being water compatible organic solvent or 
5 solvent mixture. 

Such solution dr dispersion copolymers useful as film forming binder 

i| 
it 

polymers, whether so|ventbome or waterbome can be made by well-known 
solution polymerisation or emulsion polymerisation methods respectively. 

Paints comaining aqueous dispersions of particles of conventional 
film-forming binder polymers apply well to surfaces at warmer temperatures 
of say above 10°C but if they are applied at low temperatures, the dried 
coats of paint fbrm|d are prone to cracking and consequently poor scrub 
resistance. Cracking occurs because the low temperatures impede the 
coalescenceof me Mnder polymer particles into afilm. Coalescence can be 
improved by addiril organic so-called "coalescing solvents" to the paint 
formulation and typical of such organic solvents are ethylene glycol, 
propylene glycol, J benzyl alcohol and the proprietary solvent called 
"Texanor which i 



i 



20 



trimethylpentane diol isoburyrate. Nowadays such 
solvents are consijiered to be environmentally unfriendly and so an 
alternative somtWto the cracking problem has been to use binder polymers 

i 

having much lowda glass transition temperatures (Tg) despite the known 



J 

I 

disadvantages of such low Tgs. The first disadvantage is a redaction in 

— — 

with newly applied (Med coats of paint persists for longer. Glass transition 
temperature, Tg s is defined in European Patent Specification EP 0 425 

i 

t 

085A, the contents of which are herein incorporated by reference. 

Opaque paints? often contain particulate pigments such as titanium 

■« 

dioxide in the form 'of rutile as an opacifying white pigment The rutile 
particles are coated with other oxides to minimise any tendency for rutile to 
promote light induced degradation and so the rutile is expensive. Rutile also 
10 detracts from the scrjib-resistance of a dried coat of paint if used in a high 
concentration in the paint formulation. 

* 

The amount of pigment in a dry paint film is an important feature as it 
can affect, for exatople, the final colour, opacity, hardness and scratch 
resistance of the drjed paint It is usually expressed as the volume of the 
15 pigment contained in the dry film compared with the total volume of the 
dried paint (including binder). This ratio is generally referred to as the 
Pigment Volume Concentration or PVC of the paint and expressed as a 
percentage. Other non-film forming particulate materials such as fillers and 

extenders, for exatiiple China Clay, may be included in the calculation to 

i 

20 give the total PVG, expressed here as PVC(total) to distinguish it from 



i 5 

PVC(Ti0 2 ) -wbich refers to the PVC resulting only from the titanium 
dioxide content of the paint. 

■ | 

Opacifying pigments such as titanium dioxide can be expensive as 
well as having detajimental effects on paint properties such as scrub 
resistance and durability. Any improvement in opacity of the paint can be 

exploited by reducing the cost of the paint or improving the opacity so that 

i i 

fewer coats of paints are required. This is particularly important in pastel 



shades and whites asjsuch colours are usually of low opacity. 

<\ 

It is an object? of this invention to provide a modified film-forming 

i 

10 binder polymer forja coating composition which at least minimises and 
usually avoids the need for the coating composition to contain an organic 
coalescing solvent without inducing film cracking or creating poor scrub-. 

resistance and persistent tackiness in a dried coat of paint An alternative 

j . 

object is to improve the opacity of coating compositions. A further 

j 

;'• 

15 alternative object is ito promote me opacifying and pigmenting efficiency of 
titanium dioxide, ; especially rutile so that less of it is needed in a 
formulation to achieve a given opacity. A still further object of the 
invention is to provide coating compositions containing the modified film- 
forming binder polltner. 

20 Accordingly^ this invention provides a film-forming binder polymer 

for a coating cornr^ jsition wherein the polymer is modified by the presence 



of bonded moieties preferably furanose moieties) obtainable from plant 

J 

fibre gum. Preferably, com fibre gum is used. More preferably, the com 

■X 

fibre gum is used at ahevel of from 0.1 wt % to 5wt%, even mote preferably 

■\ 

from 2wt% to 4wt%, f>ased on the total binder polymer. 

■j 

5 The term bonded is intended to include not only the situation where 

the plant fibre gumjj moieties and the film forming binder polymer are 

chemically combined by, for example covalent bonds, but also when they 

.1 

exist as an intimat| mixture. Where the modified film forming binder 
polymer is a dispersion* it is preferred that the majority, preferably all of the 

• * 

4 

10 particles are each substantially comprised of both the binder polymer and 

i\ 

the plant fibre gum moieties whether chemically combined or as a mixture. 

■It 

.i 

Even more preferably, the particles are of the core shell type. 

i' 

Plant fibre guin is obtainable from the fibrous parts of various plants, 

typically originating from the husk or seed case. A ready source of plant 

... 

15 fibre is com or maize from which the corn fibre gum is extractable using the 

•i 

process disclosed ; jin United States Patent Specification US 6,147,206 
published on 14; November 2000, the contents of which are herein 
incorporated by reference. Other suitable examples of plants from which 

r f 

plant fibre gum may be extracted include wheat and tapioca. 
20 Corn fibre gum is a well known product described for example in the 

paper "Potential rJjw Uses foT Corn Fiber" given by KB Hicks et al during 



the Proceedings of thp Coin Utilization & Technology Conference, Kansas 



City, USA held on 2f to 5 June 2002 and published by the National Com 



Growers Association !and Corn Refiners Association, see pages 122 to 127. 
The content of these, jjpages is 1 herein incorporated by reference. Hicks et al 
5 report that com fibre js a substantial by-product of corn milling from which 

•I? 

com fibre gum can fee extracted and has been extracted for at least 50 years. 
A typical extraction ^comprises heating the com fibre to 70°C in alkaline 
hydrogen peroxide ^ yield the gum which can be spray dried to give a free 
flowing powder wmjch is easily re-dissolved in water. Details of a useful 



■i 

10 extraction technique are given in United States Patent Specification 

!'"E 
I 

US 6 147 206. .1 

I 

A typical coin fibre gum is a polysaccharide usually composed of 
about 35wt% of aijpbinose (which is an approximate equimolar mixture of 



I' u 



mxanose and pyranose) together with about 50wt% of xylose and about 

I 1 ! 

IS 10wt% of a roixtiire of glucoronic acid and galactose, the remainder 

| 

consisting of a mixture of two or more of the following, glucose, mannose, 

i 

ribose and rhaomojse. Such materials are also sometimes referred to as 
arabmoxylans and glucuronoaxabinoxylaas. 

Galactose ah 1 glucoronic acid are present in a weight ratio of about 

•r ' 

20 2:1. Pyranose and-xylose have the structural formulae, differing only at the 
carbon 4 positionjiwhere pyranose has the hydroxy! group above the ring 
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whereas in xylose ' jfe hydroxyl group is below fee ling. Note that the 
protons on the ring carbons have been omitted for simplicity. 



OH 
Xylose 



Furanose Jiasj, l jthe structural formula shown below where there is a 
very labile hydrogej^ atom at carbon 4 which is thought to readily take part 
1 0 in chemical reactions including bonding to conventional monomers during 






polymerisation processes in which they form binder polymers- The lability 

of the hydrogen a|position 4 is described in an article by Gilbert et al. on 

if 

pages 1565 to 1572 of the Perkin Transactions (Volume 2) of the Journal of 

jl 

15 the Chemical Society of 1998, the contents of which pages are herein 
incorporated by #erence. It has been found mat coating compositions 
containing the mojcjified binder polymer require minimal and usually zero 



amounts of an on 



ic coalescing solvent yet do not suffer from significant 



film cracking, poor A<Lub resistance or excessively persistent tackiness in a 
dried coat of the composition. Also, the opacity of coating compositions is 
improved- ' 

The examples ?bf suitable mono-ethylenieally unsaturated monomers 

H 

5 used to make conventional (that is unmodified) polymers are also suitable 

for making the binder polymers modified with corn fibre gum. Such 

IP 

monomers include: m 

|..r 

a) "acrylils" such as alkyl (especially methyl, ethyl, ethylhexyl 
and n-butyl) esters of unsaturated carboxylic acids such as acrylic or 



10 



15 



methacrylic cmfumaiic acids or maleic anhydride, 

I 

b) 'Vinyls? j such as mono-vinyl esters (especially vinyl acetate or 

vinyl ^ersaMe'' 1 ) and 

ft 

w 

c) "styrenlcs" which are usually styreae but which can be other 
monovinylid|]|Le aromatics such as vinyl toluene or vinyl pryidine and 
which are u^falry copolymerised with comonomers such as the ethyl 



or ethylhex] 
Various mono-etbi 
may be copoli 
hyoVophilic cl 



or butyl acrylics mentioned above, 
bnically unsaturated acid or acid anhydride monomers 
sed with the binder monomers to increase the 
of the binder polymer in alkaline solutions. This is 



Vinyl "VcEsacats" is the vinyl ill ar of so-called "Vcnatio" acid whlfthis a mixture of aiipharic manocarocncylio acids each 



containing m average oT 9, 10 < 
England. 



1 caifcgn. atoms and is cOamttafCiaUy available finm the Shell Clumical Company of Csningtan, 



especially advantage 
dispersions. Howev 



hydrophilic to retain 



10 



mis as it serves to increase the stability of the aqueous 
r the acid comonomers usually do not exceed 7 mol % 



of the total monomers for otherwise the binder polymer becomes too 



Acceptable scrub-resistance. 



Suitable acids [ include unsaturated carboxylic acids and in particular 
acrylic or methacryl|c acids and unsaturated acid anhydrides include maleic 



anhydride. Acids o* jjheir anhydrides may allow some bonding of the binder 
polymer by ester fciWtion to. other hydioxylic moieties in the corn fibre 
gum in addition to tab bonding to furanose by means of labile hydrogen. 

Hi 

10 It is desirabl#jto choose combinations of monomers which include a 

sterically bulky mcffbmer so as to result in binder polymers in which the 
chain moieties havfla Tg of below 350K and preferably below 325K. Even 
more preferably tifiTg is from 253K ! 'to 300K and most preferably from 
263K to 283K. Bfferred "acrylic" binder copolymers include copolymers 
15 of methyl methacsflate with butyl a'crylate or 2-ethylhexyl acrylate as 
sterically bulky mimomers and optionally copolymerised with up to 7 mol 
% acrylic or metha^ylic acid Preferred 'Vinyl* 3 binder copolymers include 
copolymers of viii|| acetate with a bijlky monomer which is usually vinyl 
"Versatate" or bxdm acrylic monomer jas above plus the same optional acid 
20 comonomers. Prefeed "styrewic" binder copolymers include copolymers 

rl acrylate or 2-ethylhexyl actylate serving as the bulky 



of styrene with 
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Preferably the 



111 1 J 

monomer with optiS lally up to 7 mol % add comonomers as above. Tg 
will be increased lifiacceptably by excessive crosslinldng a»d so it is 

'] 

essential not to incoglorate more tiian 7 wt % of a conjugated diene into the 

» 

fit* 

binder polymer and Mis very much preferred to avoid any such diene. 

'film forming binder polymer is carried in aqueous 

.1 

medium. This reduces the organic solvent lost to the atmosphere when a 

i 

paint based on suchi binder is used thereby minimising unpleasant odours, 
especially when paling m 611 enclosed space. More preferably it is an 
aqueous dispersion jdjf polymer particles and most preferably it is made by 

10 an emulsion polymejjLation process. 

jt| 

If copolymensation at superatmospheric pressures is commercially 

ft 

tolerable, the hydr$pralic nature of the binder polymer can be adjusted 



.ii- 



downwards by including some mono-olefin (usually some ethylene) in the 

I 

improve scrub-resistance. 

way to produce a modified binder polymer is to add 



monomers. This wi 
. The simplest 



•"i 



plant fibre gum, p&ferably com fibre gum to the polymerisation reaction 



20 



mixture from whii 
binder polymer 
reaction mixture 
A process 




the binder polymer is formed. More preferably the 
bonded moieties derived from furanose present in the 
which the binder polymer is formed, 
also provided for modifying film forming binder 



polymers which ard binder polymers for coating compositions wherein plant 



10 



fibre gum, preferab 



12 



com fibre gum, and/or mranose is added to the 



polymerisation readkon which produces the binder polymer. Such 



polymerisations are Conventionally performed with the aid of free radical or 
redox initiators. Thej|emperature at which the polymerisation is carried out 
depends on the boilmg point of the carrier liquid used and the radical flux 



of the initiator selected. "Where the modified binder polymer is made as a 
dispersion of polym|r particles in water, the temperature is preferably from 
20 to 9S"Q more preferably from 30 to 95'C and most preferably from 50 to 



9<TC. 



Without wislfihg to be bound by this, it is suspected that during the 

polymerisation the jconstituents of the plant fibre gum such as corn fibre 
. . J 

gum are cheimealM incorporated into the copolymer, for example by 



p. 

abstraction of labile^ydrogen from the furanose by the initiators. Preferably 

r 

from 0.1 to 5wt% (aftdmore preferably 2 to 4wt%) of plant fibre gum, more 
15 preferably com fibajjfe gum is added to the polymerisation reaction mixture 
where the percenta|£s are based on the total weight of the monomers from 
which me binder p||ymer is to be formed. 

A coating imposition is also provided wherein the composition 
contains modifiecibinder polymer as herein described. Preferably the 



20 coating compositi 
such as pigments 



further contains components usually found in paints 
( fillers, extenders, theological modifiers, dispersants, 
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antifoams, flow aiqs 
composition co 
dioxide. Even mate. 
Preferably Hie PVC 
30% and most pre 



lUl ijXhvtAU uxor x 



crosslinkers and biocides. Preferably the coaling 
pigment and more preferably the pigment is titanium 
preferably the pigment is rutile titaninni dioxide. 
iOi) is from 10 to 35%, more preferably from 12 to 
ably from 17 to 30%. The PVC(total) is preferably 



I: 



from 8 to 75%depc 



' king on the gloss or sheen level of the paint 



An aqueous) 
copolymer is easily So: 
all the components 



dispersion of the modified film-forming binder 



inverted into a coating composition by mixing it with 



(If the composition except for, preferably any chelate 



if. 

10 stracturing agent, jff a strongly structured composition, the chelate is 
preferably stirred ii lust before the composition is filled into cans so that 



the gel structure 



The most sLgnificant of the other components are opacifying 



pigments such as 
15 polymer particles- 
kaolin and talc. Si 
invention is ofmos \ 



lops in the can. 



niitile or anatase titanium dioxide or voided organic 
deal fillers and extenders include chalk, limestone, 
may also be present as a matting agent Whilst this 
importance in making paints, it is also possible to omit 




the opacifier to pro Lee a varnish or woodstain. 

The coating compositions preferably have a "Rotothinner" (low 
20 shear) viscosity of from 0.15 to 3.0 pascal.sec all measured at 25°C using a 
5.6cm diameter kindle rotating at 560 ipm. A strongly structured 



The coating 
Waterborne compos: 



14 

thixotropic composi^on preferably has a gel strength at 1 week of at least 
SOg.cm. 

I. 

osition is preferably soiventbome or waterbome. 
fcons are preferred whereby at least 50% by weight of 
5 the carrier liquid inl|the composition is water. Such compositions release 

Ml 

less organic solveatslmto the 'atmosphere and are also preferred by users as 

the also have reducepodour. 

1 

k 

The use of tigfa modified binder polymer in a coating composition 

■Pi i 

improves the opacitJ|"jOf the coating composition. It is not known by which 

io mechanism this occ&js, although and without wishing to be bound by this, it 

is thought that fhJ|opacifying efficiency of pigments such as titanium 

dioxide, especially jBitile is increased by from 10 to 20%. This allows a 
I 

greater opacity to |e achieved or alternatively reduced concentrations of 
rutile with a conseq jjfent improvement in scrub-resistance and cost. 
15 • Accordingly, fee invention also provides a method for improving the 

I 

opacity of coating c oppositions by employing a modified binder polymer as 



a binder polymet 
cdmpositicjn confc 
preferably it is tit; 



in a coating composition, Preferably the coating 
iis particulate non-film fo rmin g material and more 
dioxide, especially in the form of rutile. 

I 

20 The inventic i will now be illustrated by the following Examples of 

i. 

which Examples A§jp E are comparative. 



wide is mounted on 
sheet provides a sur j 



15 

The paints w|jje tested for opacity and scrub-resistance as follows: 
ISO Opacity Test: 

A clean transplirent polypropylene sheet 280 mm long by 104 mm 
clean transparent glass plate using adhesive tape. The 
e to which a coat of paint under test can be applied. 
The paint test is passed through an 80 \mi nylon mesh filter to 

remove any poorlyjfdispersed panicles and then it is de-aerated under 

[i 

vacuum. Any surra* e'skin should be removed. 

A coat of tt : r de~aereated paint is applied to the polypropylene 
10 surface using a 175 I tra block spreader (l|ini equals 10" 6 m) and the coat is 
allowed to dry at r«j>m temperature for 16 hours. Next, the dried coat is 
inspected for defec I by placing the glass plate over a light box and any 



it 

defective coats mus Ijjbe rejected. 

V 

The CIE X, p, Z values of the dried coat are detemnned using a 

1 

15 spectrophotomer a prated against a standard white and a standard black 
tile. The X, Y, 2 lvalues are then used to calculate ihe Kubelka-Munk 
Scatter Coefficient i hich is a good indication of opacity. 

Alternatively J'jthe contrast ratio can be measured according to the 
following proc 



20 using a K-bar 6 to 
is allowed to dry 




; The paint is spread over a Morest chart Number 9 
Ve a wet paint film of approximately 60 jjm. The paint 
;er a period of ffom 2 to 3 hours at a temperature of 



m 



about 20°C. One 



16 



of the Morest chart is coloured black and the other 
white. A Spectroflasjii 600 PLUS spectrophotometer is used to measure the 

if 

reflected light fiom tie dried paint applied over first the black and then the 
white half of Hie Morest chart. The amount of measured light reflected on 



5 the black half is dii 




by the amount reflected from the white side and 



expressed as a percentage contrast ratio. The measurements are repeated 

b, 

three times and avers Jped. 
ISO Scrub Resistance Test: 

A coat of paint' is applied to each of four polypropylene panels as in 
10 . the opacity test ahoie except that a 400 van. block spreader is used. The 
coats are allowed to dry for 28 days at 23°C in a 50% humidity. Next the 
dried coated panels (.'are weighed, subjected to 200 cycles of rubbing in 
accordance with th^ISO Scrub Test, EN 13300 Part 5.4, ISO 11998 and 
weighed again. Th< ^average weight loss for the four panels was taken and, 
15 together with the an a of the rubbed surface and the density of the coat, was 
used to calculate this 1 loss of thickness of the coat. This calculated loss of 
thickness is.au inveis© indication of scrub- resistance. 



20 



The ISO Tesl gives scrub-resistance^ numerical ratings 
Loss of Thick ness NoL of Cycles 



Below 5]Llir 



200 



as follows: 
Rating 
1 
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British Scrub Resista ace Test: 

i 
i 

The British Scrub Resistance: Test is performed according to British 

Standard 7719 of 19^4 and a weight loss is reported instead of a calculated 

[ 

loss of thickness. 

10 "Bentone" Ew: Bentonite clay supplied by Rheox Ltd of UK. 



5 to 20um 
20 to 70yni 
Below 70nm 
Above 70|im 



i^WVA* vex X 



: 17 



200 
200 
40 
40 



2 
3 
4 
5 



Corn Fibre Gum is obtainable by 1he process disclosed in US 6,147,206. A 

' i 
i 

lypical composition of Com Fibre Gum obtained by 



Ibis 



process is 48.1% xylose, 39.4% arabinose, 8.4% 



is te Dispelair"CF246: 

'T>isponirA1580: 
20 "Blanose" 7M 31C: 
.' «Britomya"V: 



galactose and 4.2% glucoronic acid, all by weight 

k surfactant supplied by Blackburn Chemicals Ltd of 

Blackburn, UK. 



25 



"Dispex"N40: 
'^mpimin'' OT75: j 



A. surfactant supplied by Henkel Performance 
jpbemicals of permany 

K cellulosic jthickener supplied by Hercules Jnc of 

"SA 



cJrfc 



calcium carbonate supplied by OMYA UK Ltd of 
iurrey, UK ! 

A. surfactant Supplied by Allied Colloids of UK 

j 

A surfactant supplied by Albright & "Wilson of UK 



10 



£0 



"Fordacal" 30: 



18 



: calcium carbonate extender supplied by Foramin Co. 
ItdofUEL 



"Lubrizol" 2405: ^ surfactant supplied by Lubrizol UK LTD of UK 
,e Mergal"711K6: 
tc Microdol"H200: 



<B Natrosol" 250MR: 
'Terlaukror ESD60J 
''Rocima' 1 V189 



biocide supplied by Troy Chemicals Europe BV of 
e Netherlands, 

olomite supplied by Qmya of Cologne, Germany, 



cellulosic thickener supplied by Hercules Inc of 



A surfactant supplied by Akzo Nobel Chemicals Ltd 



o: 

J; 



i if the Netherlands 

•A biocide available from Thor Plastics UK, New 
i £oad, Newtoaven, UK 

surfactant supplied by Rhodia SA of France 



"R]iodacaFA246L: 



"Ropaque" ULTRA^ A voided organic particulate opacifier supplied by 

lohm & Haas of USA 



"Tilcom" AT35: 



A chelate structuring agent supplied by Tioxide 
Specialists Ltd (Huntsman) of Teeside, UK 



I 
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EXAMPLE 1 
Production of a Modi ied Acrylic Binder Polymer: 

Four prelinrina fly charges were made up which will be referred to as 
5 the corn fibre gum ciarge, the seed monomer charge, the initiator charge 
(which was subsequently divided into three sub-charges) and me acrylic 
monomer charge. The corn fibre gum charge was made up by mixing 

components: 

Weight g 



10 



together the fbllowin j 
Component 



Water 
Corn Fibre gu: 
Sodium bicaitj 
Sodium chlori 



15 



Surfactant Rhc'dacal A246X. 

Total Corn Fibre gum charge 



20 



25 



Component 

Vinyl Acetate! 
Vinyl "Versace 
Surfactant * 
Totals 



nate 

le (pure and vacuum dried) 



549.77 
12.60 
1.20 
1.02 
1.44 



566.03 

The seed monomer (pnarge was made up by mixing together the following 
components: 



Weightg 

20.77 
3.67 
0.25 

24.69 



imin" OT75 
Monomer Charge 



20 



The initiator ci 
components: 

Component 



Water 

Ammonium persulphate 
Total inr iator charge 



rge was made up by mixing together the following 



Weight g 

34,00 
1.60 



35.60 

as then divided into three sub-charges. 45wt% of the 



initiator charge to which was then added 0.49g of 



The initiator charge v 
charge became the 

the surfactant ,tf Lubr^ol" 2405. Another 45wt% of the charge became the 
main initiator charge and the remaining 10wt% became the "mop-up" 
initiator charge. 

The acrylic rnjtnomer charge was made up by mixing together the 



one after another in me order shown in the list 



following componen 
below: 

Component | Weight g 

Methyl methaciylate 229. 1 0 

Surfactant s T%)onil'' A1580 18.85 

Surfactant "Pekankror ESD60 2.86 

2-ethylhexyl ajjlrylate 219.62 



Total Adrvlic Monomer Charge 470.43 
In performing lie polymerisation, the corn fibre gum charge was first 

pr 5 minutes and then heated to 75°C and then held at 

i 

|0 minutes. The seed monomer charge was then added 
|um charge and the whole was maintained at 75°C for a 



purged with nitrogei 

( 

that temperature &r ; 

i 
i 

to the hot corn fibre 1 



farther 10 minutes 
temperature of the 
during which time an 
seed copolymer form] 
corn fibre gum. 

The acrylic tri 
charge were added 
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seed initiator sub-charge was then added and the 
charges was increased to 90°C over 30 minutes 
'aqueous dispersion of vinyl acetate/vinyl "Versatate" 
with possibly some bonding of moieties from the 



isomer charge together with the main initiator sub- 
wise over a period of two hours to the dispersion of 



seed copolymer w *"|j t ^ temperature was maintained at 90°C. During this 

time, an aqueous dispersion of seeded copolymer of methyl memacrylate 

i| 

and 2-ethylhexyl acwlate formed with bonding of moieties from the corn 

1. 

fibre gum. On coigpletion of the addition of the acrylic monomers, the 
"mop-up" initiator s^rj -charge was added and the temperature maintained at 
90*C for a final 30 linutes after which the dispersion was allowed to cool 
to 37°C. The dispei-ion consisted of particles of seeded acrylic copolymer 
containing 2.5wt% ijit bonded com fibre moieties which had bonded either 

*1 I' 

during the seed conjfolymerisation or during the main polymerisation and 



quite probably durii 
ratio of copolymer*} 
1:!. 

A solution oi 



both, m the copolymer, 5wt% was vinyl seed and the 
d methyl memacrylate to 2-ethylhexyl acryiate was 



jl.5g an isothiazaoline based biocide in 4g water was 
added to the cooledjj: jispersion. 



Production of a Modi! 



; the com fibre gum \ 

i ~ i 

s divided into three s 

i 

r 

' charge and the reduefe 

I 

by mixing together tj 
C 



xv*a jueax.il. jujarx 
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EXAMPLE 2 
ed Vinyl Binder Polymer: 



Five prelimina;^ charges were made up which will he referred to as 



arge, the initiator charge (which was subsequently 
charges), the vinyl monomer charge, the oxidant 
it charge. The corn fibre gum charge was made up 

following components: 



llLIXijiimsijj 



15 



Water I 
Corn Fitjjjjs gum 
Sodium e ijparbonate 
Surfectae IjRhodaeal A246L 

Tc al Corn Fibre gum charge 

I 

d 



Weight g 

423.96 
12,62 
1.20 
1.44 
439.22 



The iniiirator charge was made up by mixing together the 
following componeqi 'si 



20! 



Component 
Water 

Ammonium pi 



sulphate 



Surfactant Xisprizol" 2405 
Total injliator charge 



Wei&ht & 

39.66 
1.70 
2.17 



43.53 
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• The initiator charge 
charge became a 

i 

became the main ini 
up" initiator charge 



then divided into three sub-charges, 30wt% of the 
initiator charge. Another 50wt% of the charge 
Ltor charge and the remaining 20wt% became a "mop- 



32 : 3 9- Dec -03 11 ;39 ;| 
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The vinyl 
following componen 
below: 

Component 



- ibi jLu^xxxvau ***** , 
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Vinyl Acetate 

Surfactant '^najbimin" OT75 
Vinyl "Vers 
Total V: 



0 components: 

Component 
Water 

Tertiary butyl 



iydroperoxide 
Total Ojfidant Charge 



15 



The reductantf dharge was made up by mixing together the following 



components: 



20 



Component 
Water 

Sodium metal 
Total 



In performing 
purged withnitroge 

h 

!5j ; at that temperature 



pmer charge was made up by mixing together the 
one after another in the order shown in the list 



Weighty 

415,96 
5.06 
73.40 

Monomer Charge 494.42 
The oxidant enlarge was made up by mixing together the following 




Weight g 

4.71 
1.00 
5.71 



ulpMte 
uctant Charge 



Weight g 

6.81 
_J.OO 



6.81 



e polymerisation, the com fibre gum charge was first 
for 5 minutes and then heated to 65°C and maintained 



30 minutes. 



2.5wt % of the vinyl monomer 



UJ 12; JO rAA VJLiZtZOi&dZU 



charge was then add 
and the whole was 
sub-charge was th 
was raised to 85°C f< 
S of vinyl acetate/via; 



1U1 LltfarAL iUSiT 
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1 1 to the hot com fibre gum charge as a seed quantity 

kintained at 65°C for 10 minutes. The seed initiator 

i 

added and the temperature of the combined charges 
30 minutes during which time an aqueous dispersion 
' c Versatate" seed copolymer formed with possibly 



, some bonding of moi |jties from the com fibre gum. 



The remaining 
sub-charge were 
dispersion of seed i 
0 85°C. lairing this 



. 85°C for a final 30 



L5. temperature mai 
reduced to 60°C an 
., * was maintained at 61 
,'to cool to 37°C 
copolymer to which 
10' ( copolymerisation 03 

1 

during both. 



pnyl monomer charge together with the main initiator 

I 

!pd dropwise over a period of three hours to the 
►polymer whilst the temperature was maintained at 
|p» an aqueous dispersion of seeded copolymer of vinyl 
satate" formed with bonding of moieties from the 



acetate and vinyl " 
• corn fibre gum, Onjlibmpletion of the addition of the vinyl monomers, the 
"mop-up" initiator sdb-charge was added and the temperature maintained at 

II. 

Ijimutes. Next the oxidant charge was added and the 
: 70°C for 5 minutes and then the temperature was 
jthe reductant charge was added and the temperature 
for a further 5 minutes. The dispersion was allowed 
was found to consist of particles of seeded vinyl 
sorn fibre moieties had bonded either during the seed 
! during the main polymerisation and quite probably 
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IV L UMAX, u&n 
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A solution of 1. 



added to the cooled di' ; lp 



?g an isothiazaoline based bioeide in 6-61g water was 
ersion. 



5., 




EXAMPLE 3 
AND 

COMPARATIVE EXAMPLE A 



o 



15 
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Preparation and Testii jg of Acrylic Silk Paint: 

An acrylic sriljc paint (i.e. paint having a low pigment volume 
'concentration or "PV?" of 20.5%) was prepared using either the aqueous 
dispersion of modified acrylic binder copolymer made in Example I 
"(Example 3) or an £ Aqueous dispersion made according to Comparative 

r 

Resin Example D except that the monomer composition was 281.05g of 

ll 

methyl methacrylate,! ,| 5.34g of methacrylic acid and 313.12 g of 2-ethyl 

hexyl acrylate (Comparative Example A), together wilh the ingredients as 

ij 

listed in Table 1. T ie paint was then tested for opacity and ISO scrub- 

resistance and the resi llts are given in Table 2. 

Itx Exam; >le 3, a millbase of water, extenders, Tutile awl various 
' other additives was (made using a c T>ispennat" rotable blade mixer in 
\ which the blade was i rotated at 300 rpm for low speed mixing and at 3 000 
\ rpm for high speed laixing. To begin, the ingredients for Example 3 

Batch A in Table 1 . 



m 



xui lomiAii ixtsrx 
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m udx 



TABLE 1 

INGREDIENTS FOR ACRYLIC SILK PAINTS 




Ixample 



Lent and 
Amount Used 



BATCEHA 



Wat 

'^etrtjkie" EW 
bentonite clay 
"Dispfex" " N4D 
surfactant 

"Disp&air** CF 246 
antifoaming agent 
ft Mer$aT 711K6 
bioci 



SAT 




BATOHB 



'*Brit 

calcmlm. carbonate 
RutilelTR92 



Wat 

'^lanfose*' 7M31C 
cellulpsic thickener 
Wai 

"Disppair" CF246 
antifoaming agent 
Watei i 



BAT<EHD 




us 

feion of binder 



smia 

■lair" CF246 
agent 
AT35 



antifqammg 
tc Til. 
strut 
Wats! 



lg agent 



g 



135 
2.9 

1.9 

1.0 

1,5 



54.5 
144 



31 
4.5 

73.3 
1.0 

10.0 



503 



g 



172 
2.9 

1.9 

1.0 

1.5 



54.5 
164 



31 
6.4 

73.3 
1.0 

10.0 



450 



0.2 


0.2 


1.0 


L0 


2.0 


2.0 



30 



* The concentratio! 
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J of the copolymer in me dispersion were adjusted to 
■ mat botii paints liad a PVC of 20%. 
were added to the mijcer at subjected to low speed mixing for 10 minutes. 



Next, the ingredients 
5 and all were subjected* 
quantity of water and 



to the millbase in the 



pf Batch B were added to the contents of the mixer 
to high speed mixing for 20 minutes. Next, the first 
he "Blanose" of Batch C were added to the contents 
of the mixer and all Were subjected to high speed mixing for 10 minutes. 
Then the second quantity of water and the "Dispelair" of Batch C were 
added to the content! | of the mixer and all were subjected to high speed 
0 mixing for 10 minutes. Finally the millbase was completed by adding the 
last quantity of watch from Batch C and subjecting the contents of the mixer 
to low speed mixing. 

The silk paint was made by adding the ingredients of Batch D in turn 



mixer whilst maintaining low speed mixing. First the 



5 aqueous dispersion of acrylic binder copolymer was added slowly over a 

period of five minutes, Then the other ingredients were added one after 

another to complete the paint. The paint was allowed to stand for 16 hours 

at room temperature p enable the Tilcom" to create structure and then the 

paint wa£ ready for subjecting to the opacity and ISO scrub resistance tests 
• i 
20 the results obtained a|e shown in Table 2. 

TABLE 2 
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OPA pTY AND SCRUB-RESISTANCE 
TEST RESULTS (ACRYLIC SILK PAINTS) 



Example 


Rutile 




"Blanose" 


• Kubelka- 


ISO Scrub Resistance 




Contenl 




Content 


Munk 


Thickness 


ISO 




S 




g 


Scatter 


Lost \lm 


Rating 










Coefficient 




3 


144 




4.5 


8986 


1.0 


1 


A 


164 




6.4 


9061 


2.9 


1 



5 The PVC(total) of Example 3 was 19.9% and the PVC(Ti0 2 ) was 12.7%. 
The PVQtotal) of Comparative Example a was 20.1% and the PVCCTiOa) 



was 13.4%. 



" EXAMPLE 4 
AND 

pOMPARATTVE EXAMPLE B 



Preparation and Testing of Acrylic Matt Paint: 

An acrylic mat : paint i.e. of high PVC(total) was prepared using a 
15 procedure similar to that employed for Example 3 but using ingredients as 
specified in Table 3. j As in Example 3 relating to silk paint, Example 4 
employed the aqueoip dispersion of acrylic binder copolymer made in 
jpxample 1 whilst clmparative Example B employed the corresponding 



( ! Comparative Resin Example D except that the monomer composition was 
aq • i281.05g of methyl mi thacrylate, 5.34g of methacrylic acid and 313.12 g of 
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,2-efhyl hexyl acryla 
ingredients as listed in 
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e (Comparative Example B) s together with, the 
Table 3. 



TABLE 3 









, Example 


4 


B 


1,1 I^IvaJIC 


at and Amount Used 


g 




BATCH A 
Water 
eE Displex M N 
"Dispelair" \ 
"Meral" 711 


^0 surfactant 

EF246 antifoam agent 

|K6 biocide 


150 

■* 3.1 
LO 
L5 


150 
3.1 
1.0 
1.5 


BATCH B 
£C Britomya 5! 
Ctf Fordacal\'3 
China, clay s 
RutileTR92 


v calcium carbonate 

iipreme 
1 


55 
123 

57 
126 


55 
123 

57 
143 


BATCH C 
Water 
"Natrosol" c 
Water 
"Dispelair" i 


tuulosic thickener 
PF246 


130 
5.0 
42.8 
LO 


130 

6.7 
42.8 

1.0 1 


BATCH D 

Aqueous 

copolymer 

"Ropaqus" i 

"Dispelair" i 

"Tiicom"A' 

Water 


[lispersion . of binder 

[oided particle opacifler 
DF246 

[35 stmcturing agent 


207 

8.1 
1.0 
4.0 


173 

8.1 
L0 
• 4.0 
26 



In Example 4, 



; -Batch 



i 



a tnillbaSB was made by adding the ingredients of 



Aj Table 3 to- a "Dispermaf mixer. The contents of the mixer were 



[subjected to 10 rninWes of low speed (300 rpm) mixrog and tfceri the 



•t 



mixing. 



The matt paint was made by adding the ingredients of Batch D in turn 



to the millbase in the 



nixer whilst: 



over a period of five; 
were added one after 
to stand for 16 hours 
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ingredients from Batch B were added slowly and the whole subjected to 
high speed (3 000 ipita) robring for 20 minutes. Next the first quantity of 
water and the <c Natros<!l" from Batch C were slowly added to the contents of 
the mixer and the who e were subjected to 10 minutes of high speed mixing 
Finally the millbase w as completed by adding the last quantity of water and 
the "Dispelair" from Batch whilst subjecting all the contents to slow speed 



; the slow speed mixing. First 



the aqueous dispersicin of the acrylic binder copolymer was added slowly 



minutes. Then the other ingredients from Batch D 
another to complete Uxe paint. The paint was allowed 
at room temperature to enable the 'Tilcom" to create 



f i 



• .the opacity and ISO 
! Table 4. 



• ! 



some structure and tl en paint was ready for subjecting to the opacity and 
ISO scrub-resistance I ests. 

In Comparativtj Example B the procedure was repeated but using the 
: corresponding unmot ified acrylic copolymer. The paints were subjected to 

scrub-resistance tests and the results are shown in 



J^U FAIL. UiiOJO/OOiU 



TAJ3LE4 

OPACITY AND stRXJB-RESISTANCE 
TEST RESULTS (ACRYLIC MATT PAINTS) 



: Example 



! Rutfle 
Conten 
g 



~Natrosol'r 
Content 

g 



Kubelka- 
Monk 
Scatter 

Coefficient 



Scrub Resistance 



Thickness 
Lost jjjoi 



ISO 
Rating 



4 
B 



126 
143 



5.0 
6.7 



10633 
10431 



15.2 
17.8 



2 
2 



Examp; 



ThePVC(total)of 
The PVC(total) of Cd'mparatr 
was 13.8%. 



le 4 was 62.7% and the PVC(Ti0 2 ) was 12.4%. 
ve Example B was 63,0% and the PVCCTiOz) 



EXAMPLE 5 
AND 

COMPARATIVE EXAMPLE C 



Preparation and Testi kg of Vinyl Matt Paint 

A vinyl matt p* tot of PVC(total) 45% was prepared using a procedure 
similar to that employed for Example 4 but using the dispersion of modified 
vinyl binder eopolynfar made in Example 2 and the ingredients as specified 



m Table 5 whilst 
Tinmodified Yiaiyl bindls 
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arative Example C employed the corresponding 
polymer* 



TABLE 5 



INGREDIENTS FOR VINYL MATT PAINTS 



Example 



Ingredient and Amount Used 



BATCH A 
Water 
"Bentone" 
"Displex" 
"Dispelair" 
"Metal" 71 j 
'PisponiT 



bentonite clay 
K> surfectant 
JF246 antifoam agent 
\K6 biocide 
.1580: A surfactant 



BATCH B 
"NUcropdol'l 
'TordacaF 
China, clay 
RutileTR92 



BATCH C 
Water 
"Blaaose* 9 
Water 



H 200 dolomite 
0 



>lhilosic thickener 



BATCH P 



"Dispelair" 
Biocide 
Water 
Aqueous 
copolymer 




246 



ersion of vinyl binder 



150 

2.0 
2.0 
0.5 
0.5 
5.0 



39 
74 
49 
133 



150 
5.0 

120 



0.5 
0.2 
10 
300 



_g_ 



150 
2.0 
2.0 
0.5 
0.5 
5.0 



39 
74 
49 
133 



150 

6.5 
120 



0.5 

10 
300 





lA it 


Ammonia to 
tt Ropaque" "v 
''DisDelaii^ < 


pH 8.5 

rided particle opacifier 
IF246 


j 0.04 
48 
1.6 


0.04 
48 
1.6 



la Example 5, a millbase was made by adding the ingredients of 

Batch A, Table 3 in turn to a "Dispermat" mixer. The contents of the mixer 

' i I " 

.were subjected to 10 ipinntes of low speed (300 rpm) mixing and then the 

I ingredients from Bai m B were added slowly in turn and the whole 

i subjected to high spec d (3 000 rpm) mixing for 20 minutes. Next the first 

; quantity of water and jhe "Blanose" from Batch C were slowly added to the 

j contents of the mixer and the whole were subjected to 10 minutes of high 

!i ! 

j speed mixing. Final y the millbase was completed by adding the last 
! quantity of water from Batch C whilst subjecting all the contents to slow 



; Speed mixing. 

i > 

The matt viny 



"Dispehur", biocide ifad water of Batch D in turn to the millbase in the 



mixer whilst mainta: 



paint was made by adding the first amount of 



ciing the slow speed mixing. Next the aqueous 



Ilispersion of the vii lyl binder copolymer was added slowly with the 

il . . it 

ammonia (to achieve \k pH of 8.5) over a period of five minutes. Then the 

I 'I 

■;. c Ropaque M and secon.l amount of "Dispelair" from Batch D were added one 
ifler another with a ow mixing to complete the paint. The paint was 
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subjected to the Britisjjt scrub-resistance test and coats of the paints 400nm 
thick' which had dried it below 8°C were examined visually for cracking, 

j In Comparative] Example C the procedure was repeated but using the 

: i I 

corresponding unmodified vinyl binder copolymer. The results the British 
scrub-resistance test and the visual examination are shown in Table 6. 



Example 



TABLE 6 



G ! 



i I Tables 2, 4 

. i 

J i 

containing modified; 



Weight lost in 
British Scrub 
Testmg/cm 2 



1.64 
1.47 



Observation of 
Cracking 



Major Cracking 
No Cracking . 



efficiency of the 




d 6 show that the scrub-resistances of the paints 
and unmodified binder copolymers were, within 



I 

experimental efcror, alout equal. Tables 2 and 4 show that the opacifying 



was improved by the use of the corn fibre gum 



modified binder polyfcer . Table 6 shows that the use of the corn fibre gum 
modified binder polyfiier overcomes the need to use coalescing solvents to 
prevent the craskingj'c f coats of paint applied at low temperatures. 



SB- 



1. 1 



r 

i 

It was also 
^cojrding to Exampl 

commercial paints eotf 

i 

Further modified 



aery ic 



• ! { 

PRODUCTION OF A; 



'o. 
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that the tackiness of the dried coats of the paints 
3, 4 and 5 was lost at ahout the same rate as far 



pining coalescing solvents, 
binder polymers were made and converted to paint 



Example 6 

MODIFIED ACRYLIC BINDER POLYMER:- 

A binder polymer similar to Example 1 was made using the components 

t . 

specified below and according to the process described in Example 1 . 



Corn Fibre Gum Charge 
| Component 

! Corn Fibre gvrni 
:• j Sodium bicarbonate 

Sodium Chloride (pure and vacuum dried) 
; Surfactant Rbodacal A246 L 



Seed Monomer Charts 
Component 



'91 



5" 



Vinyl- acetate; 
Vinyl "Versata^" 
Surfactant "Enlrimin 11 



Weight g 

578.35 
13.86 
132 
1.12 
1.58 
592.63 



Weight g 

22.85 
4.04 
0.28 



Seed Initiator Charge 
Component \ 

] 1 



27.17 



Weight a 



I Ammonium 
! Water 
J Lnbrizol2405! I 

i : 
J '■ I 

Acrylic Momomer Chk: 

i | 

" Component ' « 
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ulphate 



rge 



• 'Methyl mcthacyiate 

: Surfectant "Disj onil" A 1580 



Surfactant 



I 2-Ethyl hcxyl adrylic 



Main Initiator Chargje; 

i ' { 

i Componen t f i 



j Ammonium i 
! Water 



•1"ESD60 



hi acrylic monomer feed 



peipulphate 



Moji-up initiator charge 



' Component 

i 

Ammonium pe 

Water 



Biocide solution 
Component 

t i 

RocimaV189| 



sulphate 



0.78 
17.07 
0.54 - 
18.39 



Weight g 

229.10 
18.85 



2.86 
219.62 
470.43 



Wei g h lg 

0.76 
16.76 
17.52 



Weight g 

0.18 
3.90 



4,08 



Weight g 
1.65 



10089432^0^03^:35^ 



i Water 



i 
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4.40 
6.05A 



)mparative Resin Example D 
The [following com fit re gum free acrylic binder polymer was made. 



Aqufeous Charge 
; Comp onent 



Water 

Blanose 7L2C 



; Disponil A1580 

! Sodium bicarbqnate 

j Sodium ChloriJa (pure and -vacuum dried) 



Wefeht g 

499.93 

3.32 

2.58 

10.08 

1.22 
517.13 



The 



components oft 



reactor whilst stirring; 



aqueous charge were added to a round bottom 
The temperature of the contents was raised to 75 °C. 
During mis heating pejriod a monomer feed mixture was prepared in a 
separate vessel. 



Monomer feed mixture 
Components 

Methyl methariilyiate 
Acrylic acid (gjpcial) 
Disponil A158« 
ESD60 

2-ethyl hexyl ajjrylate 



Weight g 

302.74 

6.00 
23.81 

3,61 
290.76 
626.92 
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An amount of 3 1 .35g | f this mixture was removed from the vessel and 
added to the reactor. The temperature of the reactor contents was held at 
75*C for a further 10 ^ imites during which time an initiator solution 
consisting of 1.87g ofkmmonium persulphate in 41.16g of water was made. 
9.73g of the initiator solution were removed and added to the reactor. After 
10 minutes the seed polymer formed and the temperature was raised over 30 



rninutesto90°C. The 
added to the reactor 6: 



| smaining monomer feed mixture of 595.57g was 
er two hours during which time 28.01g of the 



further hour to ensure! 



Preparation and Test! 
Example 7 



I! 



initiator solution werejalso added At the end of this period the reniaining 
initiator solution of 5j29g was added to the reactor and held at 90°C for a 



5mplete polymerisation of the monomers. 



EXAMPLE 7 AND COMPARATIVE EXAMPLE E 



ig of Acrylic Matt Paints 



A mill base was prep j -ed as follows. An initial charge of 1 87.8g of water 
was added to a I litre |< isperser container followed by 20.2g of Orotan 73 1 
and 1.5g Dispelair CE246. The mixture was stirred for 5-6 minutes at about 
lOOOrpm using a high speed disperser fitted with a 7cm Cowles blade. 

L 

121.2g of Microdol B 200, 101.3g of China Clay Supreme and 131.4g of 

. !'! 

Tioxide TR92 were weighed into a separate container and then added to the 
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I litre container, A furW 131. 4g of Tioxide TR92 was added to the 
disperses- container. Tl e disperser speed was gradually increased to 

! 1 • 

2000rpm and maint^iiled at this speed for a further 5 to 10 minutes during 

| j ' 

which the pigment and extender started to disperse. A further 70.8g of water 
was added followed b| 1 .5g of Natrosol Plus Grade, the latter added 
carefully to the top ofjfhe vortex formed in the miilbase through stirring. As 



dispersion proceeded 

i 

disperser was raised jb 



ie viscosity of the miilbase rose and the speed of the 
approximately 3000rpm in order to maintain good 
circulation of the miilj iase as evidenced by a vortex extending to about 

e following the addition of the Natrosol Plus Grade 



halfway into the mi 

the miilbase was disp 

■ 
i 

Rocima V189 was ad 




sed for a total of 25 minutes after which 0.2g of 



Paint make-up 



To 729.0g of the miilbase was added 3.8g of water and stirred at about 
600rpm using apad$e stirrer. Whilst stirring the diluted miilbase 220.9g of 

1 

the aqueous dispersibgi of modified acrylic binder polymer made according 
to Example 6 was alU added followed by 0.4g of ammonia solution finally 
the stirrer speed was | aised to 900rpm and the thickeners were added, 
comprising 1 1.5g o^Jcrysol SCT-275 and 4.8g of Aquaflow NHS300. The 



5: 



resulting paint was staged 
thickener addition arid 



The PVC (total) was 
ratio was measured 



Comparative Exarap 
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for approximately 5 to 10 minutes following the 
allowed to stand for 16 hours at room temperature, 
and the PVC (Ti0 2 ) was 25.8%. The contrast 
at ?8.1%. 



4.E 



A millbase was made I ccording to Example 7 except that 28.3g of the initial 
charge of water were i splaced by a solvent mixture consisting of 8.1 g of 
benzyl alcohol and 20 2 of Texanol. 
0 ; To 729.0g of millbaselwas added lQ.9g of water and stirred at about 
J 600rpm using a padc lk stirrer. 192.7g of the aqueous dispersion made 

, according to Compaj i ive Example D was added whilst stirring. The 

; i 

• | remaining additions ai id conditions were identical to those of Example 7. 

I ' I 

3\ The PVC (total) was;|8.2% and me PVC (TiOz) was 25.8%. The contrast 

i 

ratio was 94.1%. 



Example 3 

A paint was made wM 



10; Example 7 except i 
jj achieve a PVC (total; 




g the ingredients and according to the method of 
the amount of Tioxide TR92 pigment was xeduced to 
-f 55.2% and a PVC (Ti0 2 ) of 20-9%. The contrast 
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ratio was measured to fe 94.6%. This is comparable to the contrast ratio of 



| Comparative Example 
j 25.8% 



E that used a significantly higher PVC (TiOz) of 
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. f 
r 



CLAIMS 



1. A film-forming 



>0: 



4. 



5. 



8. 



rinder polymer for a coating composition wherein the 



d J5ed 



polymer is mo< 



from plant fibre gum. 



A film-formingl 

i 

plant fibre gum 



polymer is mo 
A binder pol; 




by the presence of bonded moieties obtainable 



binder polymer as claimed in Claim 1 wherein the 
s obtainable from corn fibre gum. 



3. A binder polyq ier as claimed in Claim 1 or Claim 2 wherein the 



ed by bonded moieties derived from furanose. 
as claimed in Claim 1 wherein the bonded moieties 
are derived by i dding plant fibre gum to the polymerisation reaction 
mixture from winch, the binder polymer is formed, 
A binder polyni sr as claimed in Claim 4 wherein the plant fibre gum 
is com fibre gui ia. 

A binder polynjer as claimed in Claim 3 wherein the binder moieties 
derived from fil ranose are derived by having furanose present in the 
polymerisation j reaction mixture from which the binder polymer is 
formed. 

A binder polygner according to any one of the preceding claims 
wherein the pol ?mer is an aqueous dispersion of particles. 
A process for [modifying film-forming binder polymers which are 
binder polymci| for coating compositions wherein plant fibre gum is 



9. 



5 10. 



5 13. 



14. 



' 15. 



43 

added to the • polymerisation reaction which produces the binder 
polymer, 

A process as clamed in Claim 8 wherein the plant binder gum is corn 
fibre gum. 

A process for jjfoodifying film-forming binder polymers which are 



binder polymeri 
tothepoiymerii 
A coating co: 



tor coaling compositions wherein furanose is added 
on reaction which produces the binder polymer. 
11. A coating composition wherein the composition contains a modified 
binder polymer §is claimed in any one of the preceding claims. 
]0 , 12. A coating ^cognposition according to Claim 11 wherein the 
composition fufther contains at least one component selected from 
the group ron|isting of pigments, fillers, extenders, rheological 
modifiers, disjersants, antifoams, flow aids, crosslinkers and 
biocides. 



>0 



A coating composition according to claim 12 wherein the selected 
component is pigment. 
A coating composition according to Claim 13 wherein the pigment is 
titanium dioj 

A coating com|osition according to Claim 14 wherein the pigment is 
rutile. 



»£J Vase 
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A coating coi 



having a PV< 
A method for ii 



osition according to any one of Claims 13 to 15 



i0 2 ) of from 10 to 35%. 

proving the opacity of coating compositions wherein 
the method c|mprises employing a modified binder polymer 
according to ajy one of Claims 1 to 7 as a binder in a coating 
composition. 

A method fo| improving the opacity of coating compositions 
comprising peculate non-film forming materials wherein the 
method compriies employing a modified binder polymer according to 
any one of Cla|ns 1 to 7 as a binder. 

A method foj improving the opacity of coating compositions 
according to ®laim 18 wherein the particulate non-film formin g 
material is titaifium dioxide. 

A method fol improving the opacity of coating compositions 
according to g^laim 18 wherein the particulate non-film fo rming 
material is 
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A film-fomring bi 
paint, varnish or woo< 
of bonded moieties 
and more particularly) 
polymer minimises 
excessive tackiness 
and also improves 



ABSTRACT 
er polymer for a coating composition such as a 
|stain where the polymer is modified by the presence 
ved from plant fibre gum, especially corn fibre gum 
ieties derived from furanose. The modified binder 
need to use coalescing solvents without creating 
improves the scrub resistance of dried coats of paint 
opacity of the dried coating composition. 
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